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(54) SURFACE ACOUSTIC WAVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device in which 
a frequency temperature coefficient can be reduced, and the deterioration of an 
insertion loss can be reduced. 

SOLUTION: In a surface acoustic wave device 1 , a surface acoustic wave 
element 3 made of aluminum of a resonance type filter with a 900 MHz band is 
formed on a piezoelectric substrate 2 made of 36° Y-X LiTa03. An insulating film 
19 made of Si02 is coated on the surface of the piezoelectric substrate 2 other 
than the surfaces of excitation electrode parts 4 and 11, electrode pad parts 7 
and 15, and a reflector 18 of the surface acoustic wave element 3. 



LEGAL STATUS 

[Date of request for examination] 



[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Surface acoustic wave equipment characterized by providing a 
piezoelectric substrate, the surface acoustic element formed on this piezoelectric 
substrate, and the insulating film of a coefficient of thermal expansion smaller 
than the piezoelectric substrate which is formed thinly and covers this surface 
acoustic element and the surrounding piezoelectric substrate of this surface 
acoustic element on [ some / at least ] this surface acoustic element. 
[Claim 2] Surface acoustic wave equipment characterized by providing a 
piezoelectric substrate, the surface acoustic element formed on this piezoelectric 
substrate, and the insulating film of a coefficient of thermal expansion smaller 
than the piezoelectric substrate which is removed and covers this surface 
acoustic element and the surrounding piezoelectric substrate of this surface 
acoustic element on [ some / at least ] this surface acoustic element. 
[Claim 3] a piezoelectric substrate - 36-degreeY-X LiTa03 it is - surface 
acoustic wave equipment according to claim 1 or 2 characterized by things. 
[Claim 4] the insulating film » Si02 claim 1 characterized by being SiON thru/or 3 
- either - surface acoustic wave equipment of a publication. [ or ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic wave 
equipment which suppressed aggravation of an insertion loss, making a 
frequency temperature coefficient low. 
[0002] 

[Description of the Prior Art] Especially surface acoustic wave equipment is used 
for mobile communications, such as a cellular phone which needs a 
miniaturization, in recent years. 

[0003] For example, in the cellular phone, surface acoustic wave equipment is 
used in if filter between the preceding paragraph of the duplexer in the part which 
distributes a signal to an antenna from the receiving stage from an antenna, and 
a transmitting stage, and the amplifier of a receiving side, the latter part, a local 
oscillator, and a mixer, and behind a mixer, the transmitting stage, etc. 
[0004] With the surface acoustic wave filter using the surface acoustic wave 
equipment used with a RF (RF) band among these, a ladder type filter, a mode 
coupling mold filter, etc. are used from a viewpoint of the low loss required of 
mobile communications in many cases. Moreover, there is much what assigns 
60MHz - 75MHz to transmission and reception 25MHz - 35MHz and near 1 .8GHz 
by 800MHz - 900MHz as a system use frequency, and the comparatively large 
passband is demanded. 

[0005] Moreover, the bandwidth of a surface acoustic wave filter is 64-degreeY-X, 
in order to be greatly dependent on the electrical coupling multiplier of the 



piezoelectric substrate to be used. LiNb03 36-degreeY-X LiTa03 is used 
abundantly. 

[0006] And a transmitting band and a receiving band set spacing of about 20MHz, 
and adjoin, and it is usually required that the surface acoustic wave filter used for 
each band should make other bands an inhibition zone. For this reason, when 
the own passage property of a surface acoustic wave filter considers it not only 
having steep frequency characteristics, but it being used in the temperature 
requirement where a cellular phone etc. is to some extent large, and getting to a 
nearby inhibition zone, it is desirable to use a piezoelectric substrate with a small 
frequency temperature coefficient (Temperature CoefficientFrequency). 
[0007] In addition, 36-degreeY-X LiTa03 The way is 64-degreeY-X. LiNb03 
Being used mostly is 36-degreeY-X, although an electromechanical coupling 
coefficient is small. LiTa03 It is 64-degreeY-X to being the frequency 
temperature coefficient which is about -35PPM/degree C. LiNb03 It is because it 
is a big frequency temperature coefficient in degree C and -70PPM /. 
[0008] Moreover, 36-degreeY-X LiTa03 64-degreeY-X LiNb03 If it compares, 
although it has a good frequency temperature coefficient, since 8MHz extent is 
still needed, for example when it counts upon those with 20MHz, and 
temperature fluctuation between the transceiver bands of PCS, it is a big value. 
That is, the frequency characteristics which change to a high decay area required 
for an inhibition zone are needed from a low loss frequency required for a 
passband at 12MHz, and considering that the system of PCS is in about 1.9GHz, 
very steep frequency characteristics are required. 
[0009] 

[Problem(s) to be Solved by the Invention] Then, for example, 36-degreeY-X 
LiTa03 It is Si02 on a piezoelectric substrate. The film is formed, namely, it is 
about 30% of Si02 at H/close one. 36-degreeY-X Although it is possible to form 
on LiTa03, in the case of the filter of a 800MHz band, it is about 1 .2-micrometer 
Si02, for example. It is necessary to give the thickness of a layer and is 
accompanied by the fall of an electromechanical coupling factor, and aggravation 



of an insertion loss. 

[0010] Moreover, 36-degreeY-X thin as other approaches LiTa03 Making a 
frequency temperature coefficient small is also considered by sticking a 
piezoelectric substrate with a glass substrate. In this case, 36-degreeY-X LiTa03 
Although insertion-loss aggravation etc. is not produced since nothing is formed 
in the top face by the side of the electrode forming face of a piezoelectric 
substrate 36-degreeY-X LiTa03 It is necessary to change thickness with the 
frequency band, and is comparatively thin 36-degreeY-XLiTa03. While slicing a 
substrate An adhesion process with a glass substrate is needed, and it has the 
problem accompanied by the complicatedness on production processes, such as 
difficulty of blade selection which cuts a piezoelectric substrate and a glass 
substrate. 

[001 1] This invention was made in view of the above-mentioned trouble, and it 
aims at offering the surface acoustic wave equipment which suppressed 
aggravation of an insertion loss, making a frequency temperature coefficient low. 
[0012] 

[Means for Solving the Problem] The surface acoustic element by which this 
invention was formed on a piezoelectric substrate and this piezoelectric substrate, 
It is a thing possessing the insulating film of a coefficient of thermal expansion 
smaller than the piezoelectric substrate which is formed thinly and covers this 
surface acoustic element and the surrounding piezoelectric substrate of this 
surface acoustic element on [ some / at least ] this surface acoustic element. 
Since it is hard to have a bad influence by making thin a surface acoustic 
element and the insulating film of this surface acoustic element circumference on 
the surface acoustic element accompanying thermal expansion etc., Since 
aggravation of loss by insertion can be prevented and there is insulating film of 
the coefficient of thermal expansion smaller than a piezoelectric substrate in 
addition to a surface acoustic element and this surface acoustic element 
circumference, the fall of the frequency temperature characteristic is also 
prevented. 



[0013] Moreover, the surface acoustic element by which this invention was 
formed on a piezoelectric substrate and this piezoelectric substrate, It is a thing 
possessing the insulating film of a coefficient of thermal expansion smaller than 
the piezoelectric substrate which is removed and covers this surface acoustic 
element and the surrounding piezoelectric substrate of this surface acoustic 
element on [ some / at least ] this surface acoustic element. Since it is hard to 
have a bad influence by removing a surface acoustic element and the insulating 
film of this surface acoustic element circumference on the surface acoustic 
element accompanying thermal expansion etc., Since aggravation of loss by 
insertion can be prevented and there is insulating film of the coefficient of thermal 
expansion smaller than a piezoelectric substrate in addition to a surface acoustic 
element and this surface acoustic element circumference, the fall of the 
frequency temperature characteristic is also prevented. 
[0014] moreover, a piezoelectric substrate 36-degreeY-X LiTa03 it is - it is a 
thing, and since the frequency temperature coefficient is good, the frequency 
temperature characteristic becomes good. 

[0015] Furthermore, the insulating film is Si02. Or it is SiON, and since the 
coefficient of thermal expansion is small, the frequency temperature 
characteristic is made good. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of the surface 
acoustic wave equipment of this invention is explained with reference to a 
drawing. 

[0017] As shown in drawing, surface acoustic wave equipment 1 is 36-degreeY-X. 
LiTa03 On the piezoelectric substrate 2, the surface acoustic element 3 of the 
aluminum (aluminum) of the resonance mold filter of a 900MHz band is formed. 
[0018] This surface acoustic element 3 has in serial the excitation polar zone 4 
which has a function as Inter Digital Transducer, the ctenidium-like electrode 6 
with which two or more formation of the electrode finger 5 was carried out 
counters at a tip, these excitation polar zone 4 is formed in it, and the electrode 



pad section 7 is formed in this ctenidium-like electrode 6 in one. 
[0019] Moreover, similarly, four excitation polar zone 1 1 is formed, the ctenidium- 
like electrodes 13 and 14 with which two or more formation of the electrode finger 
12 was carried out at the tip counter, are prepared, and are formed in the 
ctenidium-like electrode 13 in [ the electrode pad section 15 ] one, and these next 
door **** electrode pad section 15 is electrically connected in the direction of an 
outside of each of the excitation polar zone 4 for these excitation polar zone 1 1 
by the connection 16. Furthermore, the ctenidium-like electrode 14 is electrically 
connected by the ctenidium-like electrode 14 and connection 17 which are 
located in the opposite side. 

[0020] Furthermore, the excitation polar zone 1 1 is made to adjoin and the 
reflector 18 is formed, respectively. 

[0021] Moreover, in the front face of the excitation polar zone 4 and 1 1 of these 
surface acoustic elements 3, the electrode pad sections 7 and 15, and the 
piezoelectric substrate 2 except the front face of a reflector 18, it is Si02. 
Covering formation of the insulating film 19 is carried out. 
[0022] Next, the manufacture approach of the above-mentioned surface acoustic 
wave equipment 1 is explained. 

[0023] First, 36-degreeY-X LiTa03 On the piezoelectric substrate 2, lambda= 4.4 
micrometers and thickness form the aluminum (aluminum) which is 3700A, and 
carry out pattern formation of the surface acoustic element 3. 
[0024] Next, it is Si02 on the piezoelectric substrate 2 containing this surface 
acoustic element 3. By chemistry dry etching (Chemical Dry Etching), as about 2 
micrometers forms membranes and the insulating film 19 is shown in drawing 2 , 
the insulating film 19 on the excitation polar zone 4 and 1 1 , the electrode pad 
sections 7 and 15, and a reflector 18 is removed. 

[0025] And 36-degreeY-X LiTa03 Si02 on the piezoelectric substrate 2 The 
insulating film 19 is about 50% of H/lambda, and is usual 36-degreeY-X. LiTa03 
It is the value used for temperature compensation. While decreasing an 
electromechanical coupling coefficient because only the excitation polar zone 4 



and 1 1 and reflector 18 of small area in connection with excitation and reception 
remove this insulating film 19, aggravation of an insertion loss is controlled. 
Compared with the case where the part which removed this insulating film 19 
does not form the part which removes the temperature change of coefficient of 
linear expansion and an elastic coefficient on the insulating film 1 9 on the 
piezoelectric substrate 2 in order to receive a perturbation with the surrounding 
insulating film 19, either, a frequency temperature coefficient moves in the small 
direction. 

[0026] Moreover, bonding also becomes easy by removing the electrode pad 
section 7 and the insulating film 19 on 15. 

[0027] Next, the gestalt of other operations is explained with reference to drawing 
3. 

[0028] In the surface acoustic wave equipment 1 shown in drawing 1 and 
drawing 2 , the surface acoustic wave equipment 1 shown in this drawing 3 did 
not perform aperture dawn removal of the insulating film 19 completely by 
chemistry dry etching, but has stopped the insulating film 19 on the excitation 
polar zone 4 and 1 1, the electrode pad sections 7 and 15, and a reflector 18 by 
**** which remained by making it about 400A thinness. 
[0029] Thus, the short circuit prevention effectiveness by the conductive foreign 
matter by the insulating film 19 is not spoiled except that the temperature- 
compensation effectiveness can be held by leaving the insulating film 19 thinly. 
Moreover, although the insulating film 19 remains thinly on the electrode pad 
section 7 and 15, at the time of the aluminum-US bonding of the aluminum wire 
which is not illustrated, this thin insulating film 19 is destroyed and contact in an 
aluminum wire and the electrode pad sections 7 and 15 is obtained. 
[0030] 

[Effect of the Invention] Since it is hard to have a bad influence by removing 
thinly a surface acoustic element and the insulating film of this surface acoustic 
element circumference on the surface acoustic element accompanying thermal 
expansion etc. according to this invention, and aggravation of loss by insertion 



can be prevented and there is insulating film of the coefficient of thermal 

expansion smaller than a piezoelectric substrate in addition to a surface acoustic | 
element and this surface acoustic element circumference, the fall of the 
frequency temperature characteristic can also be prevented. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the gestalt of 1 operation of the surface 
acoustic wave equipment of this invention. 

[Drawing 2] It is the sectional view showing the same as the above part. 
[Drawing 3] It is the sectional view showing a part of gestalt of operation of others 
[ same as the above ]. 
[Description of Notations] 

1 Surface Acoustic Wave Equipment 

2 Piezoelectric Substrate 

3 Surface Acoustic Element 
19 Insulating Film 
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